Purpose. This study aimed to measure symptoms of posttraumatic stress disorder (PTSD) in Chinese patients following a new diagnosis of lung cancer. Secondary aims were to explore factors at diagnosis that may predict PTSD symptoms at 6 months. Methods. This was a prospective longitudinal observational study that included 93 patients with newly diagnosed lung cancer. PTSD symptomology was assessed using the PTSD Checklist Civilian Version (PCL-C) and health-related quality of life (HRQoL) was assessed with the European Organisation for the Research and Treatment of Cancer questionnaire. Measures were completed at diagnosis and 6 months. Results. No patient had PTSD at baseline or 6 months as measured by a score of ⩾50 in the PCL-C. However, at diagnosis, 44% of patients had "mild" symptoms of PTSD. At 6 months, 64% of patients had "mild" and 8% had "moderate" PTSD symptoms. PTSD symptom scores significantly worsened over 6 months (mean difference [95% CI] = 7.2 [5.4 to 9.0]). Six months after diagnosis, higher PTSD scores were seen in people who at diagnosis were younger (P = .003), had a lower smoking pack history (P = .012), displayed less sedentary behavior (P < .005), or initially had worse cancer symptoms, including fatigue (P = .001) and poorer HRQoL (P = .004). Conclusions. Mild PTSD symptoms are common in patients with lung cancer 6 months after treatment; however, a full diagnosis of PTSD is uncommon. Screening for PTSD symptoms may be considered for at-risk patients with newly diagnosed lung cancer.
Introduction
Lung cancer is the leading cause of cancer death worldwide. The 5-year survival across all stages of disease is only 14%. 1 Lung cancer is also associated with high patient morbidity, including physical and psychological impairments, which worsen as the disease progresses. [2] [3] [4] [5] Patients with lung cancer suffer from a variety of cancer symptoms. 6 Some of the most disabling symptoms are breathlessness, fatigue, and pain. 7 These symptoms can occur in clusters, and their occurrence frequently results in high levels of patient distress. 6, 8 Distress is an important marker in lung cancer, especially because of the fact that the presence of distress at the time of lung cancer diagnosis is predictive of higher rates of mortality. 9 Posttraumatic stress disorder (PTSD) is the most prevalent psychopathological consequence of trauma. 10 It includes features of persistence of intense, distressing, and fearfully avoided reactions to reminders of the triggering traumatic event; alteration of mood and cognition; a pervasive sense of imminent threat; disturbed sleep; and hypervigilance. 10 Factors associated with increased susceptibility to PTSD include female sex, childhood trauma, fewer years of schooling, prior mental disorders, exposure to 4 or more traumatic events, and a history of exposure to interpersonal violence. 10 The lifetime prevalence of PTSD varies according to social background and country of residence, ranging from 1.3% to 12%, and the global 1-year prevalence ranges from 0.2% to 3.8%, with the lowest rates for Beijing and Shanghai and highest for Northern Ireland and the United States. 11 The diagnosis of a life-threatening illness can trigger an onset of PTSD. 12 Previous studies have shown that the incidence of PTSD is higher in patients with cancer than the general population, 13 with the incidence of PTSD ranging from 3% to 22% in patients after they have completed cancer treatment. 14 The wide variation in reported rates of PTSD are in part a result of different methods of assessment/screening used. 14, 15 Given that lung cancer is associated with worse prognosis, greater symptom distress, and higher disease burden than other cancer diagnoses, 6, 9, 16 PTSD may be a common, yet underrecognized, issue in lung cancer for patients after diagnosis. However, research on PTSD in patients with lung cancer is infrequent. 15 A better understanding of this issue and the potential risk factors for patients with lung cancer may assist in understanding survivorship needs in lung cancer.
Therefore, this study aimed to measure symptoms of PTSD in Chinese patients following a new diagnosis of lung cancer over the first 6 months from diagnosis. Secondary aims were to determine factors at diagnosis that predict PTSD symptoms 6 months following diagnosis and to investigate the relationship between PTSD symptoms and HRQoL. The Strengthening the Reporting of Observational Studies in Epidemiology (STROBE) guidelines were followed to report this study.
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Methods
Study Design, Setting, and Participants
This was a prospective observational longitudinal study conducted at the Affiliated Hospital of Nantong University, China, between December 2014 and July 2015. Ethics approval was obtained from the Medical Ethics Committee of the Affiliated Hospital of Nantong University, China (approval number 2014-106), and all participants or their caregivers provided informed written consent prior to participation. Participants were eligible for inclusion if they were adults, aged 18 years or older, had a new diagnosis of lung cancer, and had not started any form of cancer treatment.
Procedures
Consecutive patients were screened prospectively for inclusion into the study at the Affiliated Hospital of Nantong University. Participants were recruited any time from time of diagnosis to commencement of treatment for cancer. All patients meeting the eligibility criteria were invited to participate. Participants underwent assessment at baseline (close to diagnosis) and 6 months later. Between time points of testing, medical treatments (surgery and/or chemotherapy) were administered per usual care. According to usual care, many patients were not told of their diagnosis of lung cancer (according to the wishes of their family).
Outcome Measurement
PTSD was measured in accordance with the Diagnostic and Statistical Manual of Mental Disorders, fourth edition (DSM-IV) criteria 18 using the PTSD Checklist Civilian Version (PCL-C). 19, 20 The PCL-C is a valid and reliable self-rated scale for the diagnosis of PTSD in cancer and for measurement of PTSD symptoms. [19] [20] [21] The Chinese version of the PCL-C, 22 which has established reliability and validity was used. 23, 24 The PCL-C comprises 17 questions corresponding to key symptoms of PTSD in the areas of re-experiencing, avoidance/numbing, and increased arousal. Questions are scored on a 5-point Likert type scale from 1 (not at all) to 5 (extremely). A total severity score is calculated by the summation of the scores for the 17 items, ranging from 17 to 85 points. The diagnosis of PTSD was determined using the cuff off method, with scores ⩾50 rendering a diagnosis of PTSD. 22 Symptoms of PTSD are rated as mild (20-39 points), moderate (40-59 points), severe (60-79 points), and extreme (80-85 points). 25 The Chinese version 26 of the Hospital Anxiety and Depression Scale (HADS) was used to measure symptoms of anxiety and depression. [27] [28] [29] The HADS comprises 14 questions, which ask the participant to recall how they have been feeling over the past 7 days. The items are rated on a 4-point Likert type scale from 0 to 3. The anxiety and depression items are summated to give an anxiety score and depression score, respectively, from 0 to 21. The cutoff values for the anxiety and depression subscales are as follows: 0 to 7 points, normal; 8 to 10 points, borderline (anxiety or depression); and 11 to 21 points, clinical (anxiety or depression). 29 The Distress Thermometer was used to measure distress. Participants were asked to rate the distress they had been experiencing over the previous 7 days on an 11-point Visual Analogue Scale from 0 (no distress) to 10 (extreme distress). 30 A cutoff value of 5+ is used to identify patients with distress. 30, 31 Health-related quality of life (HRQoL) was assessed with the European Organisation for the Research and Treatment of Cancer questionnaire (EORTC QLQ-C30, 32, 33 Chinese version). The EORTC QLQ-C30 is a core questionnaire designed to assess HRQoL over the full spectrum of cancer diagnoses. It is a widely used tool to assess HRQoL and has been used in China previously. 34, 35 The questionnaire assesses HRQoL over the previous week. 32 The questionnaire provides a range of domain scores and symptom scores. Higher domain scores represent better status (such as higher scores on the global domain or mental health domain represent better global quality of life and better mental health, respectively). Lower scores on the symptom scores represent fewer symptoms. Demographic and medical data were also collected, including age, sex, type of cancer, type of cancer treatment, smoking history, social situation, premorbid mobility, and whether or not the patient was informed of their lung cancer diagnosis. Patients were asked to recall their sedentary time (hours spent watching television per day) and their physical activity levels (time spent in moderate or vigorous physical activities per day) from the past week.
Study Size and Statistical Analyses
A convenience sample of 93 patients, recruited over the 9-month study period, was included in this study. All data were analyzed using SPSS Windows, version 22.0 (SPSS, Chicago, IL). Data were assessed for normality using the Kolmogorov-Smirnov statistic. Parametric data are presented as means and SDs, and nonparametric data are presented as medians and interquartile ranges. Descriptive statistics were used to summarize baseline characteristics and outcome data. Change over time in outcomes were analyzed with paired t tests (as data were parametric) using available data from patients who had repeat measures (no data imputation was performed).
The Pearson correlation coefficient was used to assess the bivariate relationships between PTSD total score (at baseline and 6 months) and other variables. Coefficients were interpreted as follows: little (0.00-0.25), fair (0.25-0.50), moderate (0.50-0.75), and large (0.75-1.0) association. 36 Linear regression analyses were used to investigate which factors when measured at baseline predict future PTSD scores 6 months from diagnosis. Baseline test scores and demographics were the variables of interest and were included in all regression models. The outcome of interest was PTSD at the 6-month assessment. Potential covariates included age, cancer stage, smoking pack-year history, baseline distress, baseline symptoms, and baseline physical function including physical activity levels and sedentary time. Potential covariates with significant univariate correlation with the outcome of interest were included in the model if collinearity was not identified. The α value was set at .05 for all analyses.
Subgroup Analyses
Baseline characteristics and outcome data were compared between the subgroup of patients who were aware that they had lung cancer versus those who were not (ie, their family elected not to tell them). Change over time in outcomes and linear regression analyses to predict future PTSD were repeated (as described above) for each of these subgroups separately. In addition, PTSD levels, anxiety, depression, distress, and global HRQoL of patients with early-stage disease (Ia-IIIa) were compared to those with late-stage disease (IIIb-IV) at diagnosis and 6 months.
Results
Between December 2014 and July 2015, 1112 patients were screened for inclusion into this study; 118 patients were eligible and approached for inclusion (Figure 1 ). Among them, 93 participants consented (79% consent rate) and were included in the study. The main reason for nonconsent was that patients were too distressed/anxious with the diagnosis (n = 14). The flow of participants through the study is presented in Figure 1 . All participants (n = 93, 100%) completed the assessments at baseline, and 81% (n = 75) completed assessments at 6 months. The main reason for missing data at 6 months was that the participant declined the follow-up testing (n = 7, 39% of missing data; Figure 1 ).
The medical and social demographics are shown in Table 1 . The mean (SD) age was 62 ± 10 years, and 72% were male. Of the cohort, 76% were ECOG 0 or 1 at diagnosis, and a little more than half of the patients (58%) had stage IV disease.
Posttraumatic Stress Disorder
No patient had PTSD diagnosed with the DSM-IV criteria 22 at baseline or at 6 months (ie, no participant scored ⩾50 on the PCL-C). At diagnosis, 44% of patients had mild symptoms of PTSD, but no patient had moderate, severe, or extreme PTSD symptoms. At the 6-month follow-up, 64% of patients had mild PTSD symptoms, 8% had moderate PTSD symptoms, and no patient had severe or extreme PTSD symptoms. Over 6 months, PTSD scores significantly worsened (mean difference [95% CI] = 7.2 [5.4-9.0]), and by the 6-month follow-up, the group was classified as having mild PTSD symptoms overall (Table 2) .
Mood and Health-Related Quality of Life
There was a significant increase in anxiety and distress scores over 6 months; however, there was no change in depression (Table 2 ). Over the 6 months, there was significant reduction in global quality of life, physical function, role function, emotional function, cognitive function, nausea/vomiting, insomnia, and constipation (P < .05; Table 2 ). The domains of social function, pain, dyspnea, diarrhea, and financial problems did not change over time (Table 2) .
Relationship Between PTSD and Other Factors
Six months after diagnosis, higher PTSD scores were seen in people who were younger (r = 0.341; P = .003), who had a lower smoking pack history (r = 0.288; P = .012), who displayed less sedentary time (r = 0.395; P < .005), and who initially had worse HRQoL and symptoms at diagnosis: global HRQoL (r = 0.331; P = .004), fatigue (r = 0.367; P = .001), nausea/vomiting (r = 0.392; P = .001), pain (r = 0.356; P = .002), appetite loss (r = 0.555; P < .005), and constipation (r = 0.233; P = .044). Linear regression analyses were performed to assess the impact of a number of factors at diagnosis on PTSD scores at 6 months. The final model contained sedentary time, smoking status, and appetite loss (all measured at diagnosis) as the 3 independent variables, and this model explained 69.7% of the variance in PTSD at 6 months [R 2 = 0.49; F(3, 71) = 22.346; P < .0005]. Smoking (β = −2.62; P = .003), sedentary time (β = −2.35; P < .0005), and appetite loss (β = 0.22; P < .0005) were significant predictors of PTSD symptoms.
Subgroup Analyses of Patients Who Knew They Had Lung Cancer Versus Those Who Did Not Know of Their Cancer Diagnosis
In all, 34% (n = 32) of the cohort were aware that they had lung cancer, whereas 66% (n = 61) were not aware of their diagnosis (ie, their family elected not to tell them). There were significantly more male (n = 37/67, 55%) than female patients (n = 24/26, 92%) who were aware that they had lung cancer (P = .001). There were no other statistically significant differences in the medical or social demographics between these 2 subgroups at baseline (P > .05).
There were no statistically significant differences in PTSD scores between patients who knew of their diagnosis versus those who did not at baseline (P = .251) or at 6 months (P = .497). Both groups had a statistically significant increase (worsening) of PTSD scores over time (P < .05). However, at baseline, the subgroup who did not know of their diagnosis had higher depression scores (mean difference = 0.47; 95% CI = 0.02-0.91, P = .039), worse global quality of life (mean difference = 10.8; 95% CI = 3.8-17.8; P = .003), and worse social function (mean difference = 5.1; 95% CI = 0.63-9.6; P = .026) than the subgroup who knew. The subgroup of patients who knew of their diagnosis experienced worsening of PTSD scores, distress, role function, emotional function, and nausea over time (P < .05). The subgroup of patients who did not know of their diagnosis had worsening of PTSD scores, anxiety, distress, global HRQoL, physical function, role function, emotional function, cognitive function, fatigue, nausea, insomnia, and constipation over time (P < .05).
The linear regression model to predict PTSD at 6 months (sedentary time, smoking status, and appetite loss measured at diagnosis) remained true for the subgroup of patients who knew of their diagnosis, explaining 71.4% of the variance in PTSD at 6 months, whereas for the subgroup of patients who were not aware of their diagnosis, the final model contained sedentary time, smoking status, and age (all measured at diagnosis) as the 3 independent variables, and this model explained 73.1% of the variance in PTSD at 6 months [R 2 = 0.53; F(3, 42) = 16.06; P < .0005]. Smoking (β = −3.80; P = .001), sedentary time (β = −3.24; P < .0005), and (continued) age (β = −0.32; P = .001) were significant predictors of PTSD symptoms for this subgroup.
Early-Versus Late-Stage Disease
Compared to patients with early-stage disease Ia to IIIa (n = 38), patients with late-stage disease (IIIb-IV, n = 55) had worse distress at baseline (mean difference = 0.4 points; 95% CI = 0.03-0.69; P = .032) and worse global HRQoL at 6 months (mean difference = 7.8 points; 95% CI = 0.70-14.90; P = .032). There was no difference in PTSD, depression, or anxiety between these groups.
Discussion
To our knowledge, this is 1 of only 2 studies to measure symptoms of PTSD in people within 6 months of a new diagnosis of lung cancer. We found that it is common for people with lung cancer to experience mild symptoms of PTSD close to diagnosis, and this rate increases over 6 months; however, no one in our study had a full diagnosis of PTSD based on the PCL-C cutoff method 22 at any time point. The nonoccurrence of a PTSD diagnosis contrasts previous literature, which shows that 5% to 12% patients with cancer have PTSD based on the PCL-C criteria. 14, 37 However, the majority of the past literature is from the United States, with only a few studies from Asia. 14, 37 There are a number of differences between our study and prior work, 14 which may explain the differences. First, we studied people with newly diagnosed lung cancer, whereas most of the previous work has focused on women with early-to midstage breast cancer. 14, 37 Lung cancer is associated with significant symptom burden and physical impairment 38, 39 as well as greater disease burden than most other cancer types. 6, 9 In the breast cancer literature, it has been shown that advanced disease stage and more intrusive medical treatment are risk factors for PTSD 40 ; it is also possible that rates of PTSD may be specific to the cancer type as well. 14 We hypothesized that rates of PTSD in our sample of Chinese people with lung cancer would be greater than the published rates in breast cancer, but this was not found. The only other similar study in lung cancer is that recently published by Dougall et al. 41 They included 115 patients undergoing treatment for lung or pleural cancer and found that PTSD rates were between 5% and 16% when measured with the PTSD Checklist-Specific version PCL-S (a slightly different version of the PCL than the one we used). 41 However, when PTSD was measured with the PCL-S cutoff method, rates were only 3% to 8%. 41 It is important to note that this study had a significant number of dropouts (n = 93 baseline; n = 57 by the 4-month followup), so results should be interpreted with caution. Further studies specific to lung cancer are required to investigate PTSD rates. Second, we included a longitudinal study design, whereas most prior work is cross-sectional in nature, 14 and we measured outcomes in the short term (up to 6 months following diagnosis) rather than in the longer-term survivorship phase.
14 Our results showed a worsening of PTSD symptoms over this time by a mean difference of 7 points. This change is greater than the minimum threshold (difference of 5 points) considered to represent a reliable change (not resulting from chance) 20 ; however, it is below the 10-point threshold for minimal clinically meaningful change. 20 Our findings of worsening symptoms contradict the prior longitudinal studies in other cancer types, which generally show a considerable decline (improvement) in PTSD symptoms over the first 3 months after diagnosis and after treatment cessation.
14 Given that people with lung cancer experience significant decline in functional ability over the first 6 months from diagnosis, 39 it would not be surprising if PTSD symptoms also worsened. Our results similarly showed that people had a reduction in global quality of life, physical function, role function, emotional function, cognitive function, nausea/vomiting, insomnia, constipation, anxiety, and distress also over this time. Because poorer health outcomes are seen in people who have PTSD, including poorer adherence to cancer treatments, 21 early detection and treatment is vital in the context of cancer.
Third, in our cohort, we had a high proportion of patients who were not made aware of their cancer diagnosis. These patients were more commonly female and had worse HRQoL and higher depression levels at the time of diagnosis. This is an interesting topic in the context of health care in China. All patients in our study were of Chinese nationality, and 66% of these patients at initial diagnosis were unaware that they had lung cancer. The concept of death in Chinese culture is strongly influenced by Confucianism, 42 and in Chinese culture, cancer is strongly related to death. 43 According to Confucianism, nondisclosure in Chinese health care is common and presents a barrier for medical professionals to discuss death. Therefore, at the instruction of patients' families, often, patients are not informed of their cancer diagnosis by the doctor (or others). 44, 45 This is especially the case if the family believes that the patient does not have the ability to cope with this information. Our data support this, in that these patients had worse HRQoL and higher depression levels at the time of diagnosis, suggesting that potentially, their families did not tell them of their diagnosis because they were worried about how the patient may cope with the knowledge. It is customary in conventional Chinese culture for medical professionals to respect this decision. 46 It is also common for families to hide factors from the patient that could identify their diagnosis to them, such as asking for the patient to be treated away from oncology settings-for example, respiratory rather than oncology wards. Therefore, in this scenario, without the psychological reaction to being diagnosed with lung cancer, 14 we hypothesize that these patients may be less likely to develop PTSD, depending on what type of illness they believe they are suffering from (whether or not this is a traumatic stressor). Andrykowski et al 47 demonstrated that 37% (n = 70/189) of their patients with lung cancer (mean ± SD of 16 ± 2 months postdiagnosis) recognized that a lung cancer diagnosis and treatment was a traumatic stressor for them (based on meeting the DSM-IV stressor criteria). 47 Unfortunately, we did not collect details of the diagnosis that the patient was given-that is, if they were told that they had a respiratory illness or another condition for which they were undergoing treatment-and although the traumatic event does not need to involve death to satisfy PTSD criteria (ie, it can be a threat to physical integrity), 14 we do not know how this theoretical threat may be perceived by the patient. We did find that these patients experienced a similar increase in PTSD symptoms over 6 months, and there was no difference in PTSD symptoms at 6 months between patients who knew versus did not know of their diagnosis. Further investigation of the cultural factors associated with the development of PTSD symptoms is required to understand how this information can be generalized for survivorship care across countries and cultures.
Although we had a low PTSD rate, we did find that at 6 months 64% of patients had mild PTSD symptoms and 8% had moderate PTSD symptoms. Similarly, Jeantieu et al 48 reported a 51% incidence of PTSD symptoms (measured with the Impact of Events Scale-Revised) in their cohort of 48 patients with lung cancer in France 3 months after surgery. They found preoperative anxiety and postoperative pain to be predictive of PTSD symptoms at 3 months after surgery. 48 We found that predictors of higher PTSD scores 6 months after diagnosis included people diagnosed at a younger age, who had a lower smoking history and/or were more active, as well as those who had worse HRQoL and symptoms at diagnosis. These are 2 distinctly different groups, and as such, the mechanisms behind their PTSD symptoms may vary. The first is a young and generally healthy cohort at the time of diagnosis who are starting off at a higher health level; one could speculate that these individuals have the potential to experience greater magnitude of reduction in physical and psychological health from cancer causing a more significant impact on their daily life. Prior studies have also found younger age to be a predictor of PTSD in lung and breast cancer. 14, 37, 41 The second group are in stark contrast. They already had poor HRQoL and high symptom burden at the time of diagnosis. It is well established that both poor HRQoL and high symptom burden at diagnosis are predictors of mortality in lung cancer. 8, 49 Our results suggest that these factors may also predict people who are at risk for experiencing symptoms of PTSD as well. It was beyond the scope of our study to investigate the mechanisms behind the occurrence of symptoms of PTSD. However, this is an important question for further investigation. Also, comparisons of incidence of PTSD between patients in western countries and China would be interesting.
The strengths of this study include that it was reported according to the Strengthening the Reporting of Observational Studies in Epidemiology (STROBE) guidelines 17 and conducted prospectively. It is limited by the inclusion of a convenience sample and a 19% rate of missing follow-up data, although a number of our missing cases were a result of death. Additionally, we did not measure prior negative life stressors, and this is a known risk factor for PTSD in the cancer population.
14 Further measures at 12 months may also be warranted in future research. We did not ask participants about passive smoking, and this may explain the relatively low smoking rates in the study.
Conclusions
In our cohort of patients with newly diagnosed lung cancer in China, mild PTSD symptoms were common 6 months after diagnosis; however, no participant had a full diagnosis of PTSD. Over 6 months from diagnosis, participants experienced worsening of PTSD symptoms, anxiety and distress levels, HRQoL, and symptoms. Six months after diagnosis, higher PTSD symptom scores were seen in participants who at diagnosis were younger, had a lower smoking pack history, were more sedentary, or initially had worse symptoms, including fatigue and poorer HRQoL.
